Enforced expression of GATA3 allows differentiation of IL-17-producing cells, but constrains Th17-mediated pathology.
The zinc-finger transcription factor GATA3 serves as a master regulator of T-helper-2 (Th2) differentiation by inducing expression of the Th2 cytokines IL-4, IL-5 and IL-13 and by suppressing Th1 development. Here, we investigated how GATA3 affects Th17 differentiation, using transgenic mice with enforced GATA3 expression. We activated naïve primary T cells in vitro in the presence of transforming growth factor-beta and IL-6, and found that enforced GATA3 expression induced co-expression of Th2 cytokines in IL-17-producing T cells. Although the presence of IL-4 hampered Th17 differentiation, transforming growth factor-beta/IL-6 cultures from GATA3 transgenic mice contained substantial numbers of IL-17(+) cells, partially because GATA3 supported Th17 differentiation by limiting IL-2 and IFN-gamma production. GATA3 additionally constrained Th17 differentiation in vitro through IL-4-independent mechanisms, involving downregulating transcription of STAT3, STAT4, NFATc2 and the nuclear factor RORgammat, which is crucial for Th17 differentiation. Remarkably, upon myelin oligodendrocyte glycoprotein immunization in vivo, GATA3 transgenic mice contained similar numbers of IL-17-producing T cells in their lymph nodes as wild-type mice, but were not susceptible to autoimmune encephalomyelitis, possibly due to concomitant production of IL-4 and IL-10 induction. We therefore conclude that although GATA3 allows Th17 differentiation, it acts as an inhibitor of Th17-mediated pathology, through IL-4-dependent and IL-4-independent pathways.